
February 14, 2014 
Project No. 8128.01.08  

Mr. Dana Bayuk 
Oregon Department of Environmental Quality 
2020 SW 4th Avenue 
Portland, Oregon  97201-4987 
 
Re: Monitoring Well WS-14 Abandonment Plan 
 Siltronic Corporation  
 7200 NW Front Avenue, Portland, OR 
 ECSI No. 183 

Dear Dana: 

On behalf of Siltronic Corporation (Siltronic), Maul Foster & Alongi, Inc. (MFA) has 
prepared this letter in response to direction from the Oregon Department of Environmental 
Quality (DEQ) to abandon monitoring well WS-14 on the Siltronic property. Direction to 
perform this work was provided in DEQ’s January 28, 2014 e-mail correspondence to 
Siltronic documenting a January 27, 2013 telephone conversation.  

BACKGROUND 

The nested monitoring well pair (WS-14-125 and WS-14-161) is located near the northwest 
corner of the Siltronic Property as shown in the attached figure. The wells were completed on 
July 9, 2004 and constructed in accordance with then-approved DEQ and Oregon Water 
Resources Department (OWRD) design specifications of 2-inch diameter, flush threaded, 
Schedule 40 polyvinyl chloride (PVC) riser pipe; and 2-inch diameter, stainless steel wire 
wrapped 0.010-inch slot screen; and 2-inch diameter stainless steel sump. Monitoring well 
WS-16-125 was completed to 125 feet bgs and monitoring well WS-14-161 was completed to 
161 feet bgs. The monitoring well completion log is included in Attachment A. The well is 
identified as OWRD well log ID 73526 (see Attachment B). 

DEQ has required the abandonment under the TCE Order (DEQ No. VC-NWR-03-16) 
citing the following reasons: 

• The screen and sand pack interval of the monitoring well penetrates the “deep 
aquitard” identified beneath the Siltronic property. 

• The appearance of dense non-aqueous phase liquid (DNAPL) in the monitoring well 
suggests the installation could act as a pathway for contamination to migrate vertically 
downward through the deep aquitard into deeper intervals of the Alluvium water-
bearing zone.  
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MONITORING WELL DECOMMISSIONING 

Public and private utility-locating services and other information sources will be used to 
check for underground utilities before work begins. MFA will coordinate fieldwork to locate 
possible on-site utilities and piping or other subsurface obstructions. For reference, site 
features near WS-14, including known utility lines and monitoring wells, are also shown on 
the figure. 

Prior to decommissioning, and per DEQ direction, an assessment of the cause for the 
presence of DNAPL will be attempted by a video inspection of the inside of the monitoring 
well casing and screen.  

The monitoring well abandonment will be conducted in accordance with applicable 
regulations including Oregon Administrative Record (OAR) 690-240 and previously 
approved protocols for abandoning monitoring wells at the Northwest Natural and Siltronic 
sites including an OWRD variance to use bentonite or organoclay/bentonite slurry if 
DNAPL is encountered.  

The abandonment procedures will include, but not be limited to, the following:  

• Measuring the depth to water, potential product thickness, and depth to bottom 
of  the monitoring well; 

• Over-drilling (via hollow stem auger) the 2-inch-diameter PVC/steel monitoring 
well to remove construction materials;  

• Presence and depth of  DNAPL will be documented during the abandonment 
activities, if  possible; 

• Confirmation that monitoring well materials have been removed; and  

• Sealing the borehole, using bentonite or organoclay/bentonite slurry (in the event 
that DNAPL is encountered).  

Monitoring well construction materials will be characterized and disposed of off-site. 

REPORTING 

After the monitoring well abandonment activities have been completed, MFA will submit a 
monitoring well abandonment report to DEQ that summarizes the completion of the 
monitoring well abandonment.  
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SCHEDULE 

MFA is prepared to begin work immediately upon DEQ review and approval of the 
proposed approach, subject to availability subcontractors.  

Sincerely,  

Maul Foster & Alongi, Inc.  

 

 

       

Kerry-Cathlin Gallagher 
Project Scientist 

James G.D. Peale, RG 
Principal Hydrogeologist 

Attachment:  Figure 
  Attachment A—Monitoring Well Completion Log 
  Attachment B—OWRD Well Log 

cc: Myron Burr, Siltronic Corporation 
Alan Gladstone, Davis Rothwell Earle & Xochihua, P.C. 
Brian Church, Davis Rothwell Earle & Xochihua, P.C. 
William Earle, Davis Rothwell Earle & Xochihua, P.C. 
Chris Reive, Jordan Ramis 
Keith Johnson, DEQ 

 Tom Gainer, DEQ 
 Henning Larsen, DEQ 
 Matt McClincy, DEQ 

Kristine Koch, EPA 
 Sean Sheldrake, EPA Seattle 
 Rene Fuentes, EPA Seattle 
 Chip Humphrey, EPA Portland 

Lance Peterson, CDM 
Bob Wyatt, NW Natural 

 Patty Dost, Pearl Legal Group LLC 
 John Edwards, Anchor QEA LLC 
 Carl Stivers, Anchor QEA LLC 
 Rob Ede, Hahn and Associates, Inc. 
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MONITORING WELL COMPLETION LOG 
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@ 5.0-feet:  Increased fines to 50%.

@ 9.5-feet:  slight odor.

10.0 to 11.0 feet:  SAND (SP); light grayish-brown; 100% sand, fine; trace
fines; no noticeable odor; damp.

11.0 to 14.0 feet:  SAND (SP); light grayish-brown; 100% sand, fine; trace
fines; trace gravels, fine to coarse; trace organic debris; slight odor;
tarr-like balls; damp.

14.0 to 16.0 feet:  SAND (SP); light grayish-brown; 100% sand, fine; trace
fines; trace organic debris; no noticeable odor; damp.

16.0 to 18.5 feet:  GRAVELLY SAND (SP); light grayish-brown; 70% sand,
fine; 30% gravels, fine to medium, subangular; trace fines; damp.

18.5 to 22.0 feet:  SAND (SP); dark yellowish-brown; 100% sand, fine;
trace fines, non plastic; damp.

0.0 to 1.3 feet:  GRAVELLY SILT (ML); dark yellowish-brown; 70% fines,
non plastic; 30% gravels, fine, subangular; trace organic debris; dry.

PID = 0ppm.
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1.3 to 10.0 feet:  SILTY SAND (SM); dark gray; 40-50% fines, low plasticity;
50-60% sand, fine; damp.
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Geologic Borehole Log/Well Construction

Soil Description

1.  CB = 4x6-inch core barrel soil sampler.  2.  PID = Photo ionization detector, soil head space reading in parts per million.  3.  GW = groundwater sample, dashed graphic
indicates approximate screened interval.  4.  bgs = below ground surface.  5.  PVC = poly vinyl chloride.  6.  Odor characteristic of manufactured gas plant waste.
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29.0 to 33.0 feet:  SANDY SILT (ML); dark brownish gray; 65% fines, low
plasticity; 35% sand, fine; heavy sheen and odor; tarry-like impacts,
possible product; moist.

CB

CB

22.0 to 22.5 feet:  SILT (ML); light brownish-gray; 85% fines, low plasticity;
15% sand, fine; trace gravels, fine to medium, subrounded; trace
organic debris; trace woody debris; damp.

22.5 to 23.5 feet:  SAND (SP); dark yellowish-brown; 100% sand, fine;
trace fines, non plastic; damp.

26.0 to 29.0 feet:  GRAVELLY SILT (ML); dark brownish-gray; 65% fines,
medium plasticity; 35% gravels, fine to coarse, subangular; trace
sand; strong sheen and odor; possible product; moist.

CB

PID = 0ppm.

35.0 to 35.5 feet:  SAND (SP); light yellowish-brown; 100% sand, fine; trace
fines, non plastic; heavy sheen and odor; moist.
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38.5 to 52.5 feet:  SILTY SAND (SM); dark brownish-gray; 25% fines, non
to low plasticity; 75% sand, fine; trace gravels, subangular; strong
odor; wet.

23.5 to 26.0 feet:  GRAVELLY SILT (ML); light grayish-brown; 65% fines,
medium plasticity; 35% gravels, fine to coarse, subangular; trace
sand; moist.

PID = 0ppm.

PID = 29.7ppm.

PID = 8.1ppm.

PID = 0ppm.

PID = 0ppm.
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PID = 8ppm.
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35.5 to 38.5 feet:  SAND (SP); dark brownish-gray; 100% sand, fine; trace
fines, non plastic; heavy sheen and odor; globules; moist to wet.
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33.0 to 35.0 feet:  SILTY SAND (SM); dark grayish-brown; 40% fines, low
plasticity; 60% sand, fine; subrounded clast approximately 5-inches in
diameter; heavy sheen and odor; moist.
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1.  CB = 4x6-inch core barrel soil sampler.  2.  PID = Photo ionization detector, soil head space reading in parts per million.  3.  GW = groundwater sample, dashed graphic
indicates approximate screened interval.  4.  bgs = below ground surface.  5.  PVC = poly vinyl chloride.  6.  Odor characteristic of manufactured gas plant waste.
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Well
Details

56.0 to 58.0 feet:  SAND WITH SILT (SP-SM); dark brownish-gray; 15%
fines, non plastic; 85% sand, fine; strong odor; wet.

58.0 to 66.0 feet:  SILTY SAND (SM); dark brownish-gray; 15 to 20% fines,
non to low plasticity; 75 to 80% sand, fine; trace cobbles, subrounded;
strong odor; wet.

@ 60.0 feet:  3-inch silt layer.

@ 63.5.0 feet:  odor becoming slight.

53.0 to 55.5 feet:  SILTY SAND (SM); dark brownish-gray; 25% fines, non
to low plasticity; 75% sand, fine; trace gravels, subangular; strong
odor; wet.

52.5 to 53.0 feet:  SILT (ML); dark brownish-gray; 90% fines, low plasticity;
10% sand, fine; strong odor; moist to wet.
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PID = 0ppm.
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PID = 0ppm.

55.5 to 56.0 feet:  SILT (ML); dark brownish-gray; 90% fines, low plasticity;
10% sand, fine; strong odor; moist to wet.
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1.  CB = 4x6-inch core barrel soil sampler.  2.  PID = Photo ionization detector, soil head space reading in parts per million.  3.  GW = groundwater sample, dashed graphic
indicates approximate screened interval.  4.  bgs = below ground surface.  5.  PVC = poly vinyl chloride.  6.  Odor characteristic of manufactured gas plant waste.
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81.5 to 82.5 feet:  SILT (ML); dark gray; 90% fines, medium plasticity; 10%
sand, fine; slight odor; wet.

CB

66.0 to 67.0 feet:  SANDY SILT (ML); dark grayish-brown; 80% fines, non
to low plasticity; 20% sand, fine; micaceous; moderate odor; moist to
wet.

67.0 to 69.5 feet:  SAND (SP); dark grayish-brown; 5% fines, non plastic;
95% sand, fine; micaceous; no noticeable odor; moist to wet.

@ 68.0 feet:  2-inch silt layer.

69.5 to 70.0 feet:  SILT (ML); dark gray; 85% fines, low plasticity; 15%
sand, fine; moist.

70.0 to 71.0 feet:  SAND (SP); dark grayish-brown; 5% fines, non plastic;
95% sand, fine; micaceous; moist to wet.

71.0 to 75.5 feet:  NO RECOVERY.

@ 79.0 feet:  trace silty balls.

CB

PID = 0ppm.

83.5 to 84.3 feet:  SILT (ML); dark gray; 90% fines, medium plasticity; 10%
sand, fine; slight odor; wet.
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84.5 to 85.0 feet: SAND and SILT (SP-ML); dark gray; alternating 1/4-inch
to 1/2-inch sand and silt layers; wet.

85.0 to 87.5 feet:  SAND (SP); dark gray; 10% fines, non plastic; 90% sand,
fine; micaceous; odor; wet.

75.5 to 81.5 feet:  SAND (SP); dark brownish-gray; trace to 5% fines, non
plastic; 95 to 100% sand, fine; micaceous; slight odor; wet.

PID = 0ppm.

PID = 0ppm.
WS14-W-71

PID = 9.4ppm.

PID = 0ppm.

PID = 0ppm.
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84.3 to 84.5 feet:  SAND (SP); dark gray; 100% sand, fine; trace fines;
moderate odor; wet.
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82.5 to 83.5 feet:  SAND (SP); dark gray; 100% sand, fine; trace fines;
moderate odor; wet.
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106.0 to 108.0 feet:  SILT (ML); gray; 100% fines; low plasticity; trace sand,
fine; trace rootlets; moderate odor; moist.

87.5 to 88.0 feet:  SANDY SILT (ML); gray; 60% fines, low to medium
plasticity; 40% sand, fine; micaceous; moderate odor; wet.

88.0 to 89.5 feet:  SILTY SAND (SM); gray; 15% fines, non plastic; 85%
sand, fine; micaceous; slight odor; wet.

89.5 to 90.5 feet:  SILT (ML); dark gray; 100% fines, medium plasticity;
trace sand, fine; micaceous; moist.

90.5 to 92.0 feet:  SILTY SAND (SM); gray; 15% fines, non plastic; 85%
sand, fine; micaceous; sheen and strong odor; wet.

92.0 to 96.0 feet:  SILT (ML); gray; 100% fines, medium to high plasticity;
trace sand, fine; micaceous; sheen and strong odor; moist.  Several
zones of 2-inch pockets with fine sand.

96.0 to 98.0 feet:  SANDY SILT (ML); dark gray; 85% fines, medium
plasticity; 15% sand, fine; micaceous; strong odor; moist.

98.0 to 102.0 feet:  SAND (SP); dark gray; 5% fines, non plastic; 95% sand,
fine; micaceous; strong odor; wet.  Between 99.0 and 99.5 feet several
1/2-inch silt bands intermixed with sand.

@ 100.5 feet:  1-inch silt layer.

102.0 to 105.0 feet:  SAND (SP); gray; 100% sand, fine; micaceous; trace
fines; sheen and strong odor; wet.

CB

105.5 to 106.0 feet:  SAND (SP); gray; 100% sand, fine; micaceous; trace
fines; sheen and strong odor; wet.

CB

@ 107.0 feet:  2-inch gray sand layer with stong odor.

108.0 to 108.5 feet:  SILTY SAND (SM); gray; 30% fines, low plasticity; 70%
sand, fine; sheen and strong odor; wet.

108.5 to 110.5 feet:  SILT (ML); gray; 100% fines; low plasticity; trace sand,
fine; sheen and strong odor; moist.

PID = 13ppm.
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105.0 to 105.5 feet:  SILT (ML); gray; 90% fines, low plasticity; 10% sand,
fine; strong odor; moist.

PID = 28.3ppm.

PID = 0ppm.

PID = 0ppm.
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PID = 9.5ppm.
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@ 109.0 feet:  4-inch silty sand layer with sheen and strong odor.
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1.  CB = 4x6-inch core barrel soil sampler.  2.  PID = Photo ionization detector, soil head space reading in parts per million.  3.  GW = groundwater sample, dashed graphic
indicates approximate screened interval.  4.  bgs = below ground surface.  5.  PVC = poly vinyl chloride.  6.  Odor characteristic of manufactured gas plant waste.
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110.5 to 111.0 feet:  SAND (SP); gray; 100% sand, fine; micaceous; trace
fines; slight odor; wet.

111.0 to 113.0 feet:  NO RECOVERY; sluff.

113.0 to 114.0 feet:  SANDY SILT (ML); dark brownish-gray; 60% fines,
non to low plasticity; 40% sand, fine; micaceous; faint odor; moist to
wet.

114.0 to 120.5 feet:  SAND (SP); dark brownish-gray; 5% fines, non plastic;
95% sand, fine; micaceous; no noticeable odor; wet.

@ 116.0 feet:  3-inch silt layer.

120.5 to 121.0 feet:  SILT (ML); dark brownish-gray; 85% fines, low
plasticity; 15% sand, fine; micaceous; moist.

121.0 to 132.5 feet:  SAND (SP); dark gray; 100% sand, fine; trace fines;
micaceous; wet.

@ 124 feet:  sheen and strong odor present.

PID = 0ppm.
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142.0 to 143.0 feet:  SAND (SP); gray; 100% sand, fine; trace fines; wet.

132.5 to 133.5 feet:  SILT (ML); dark grayish-brown; 90% fines, low
plasticity; 10% sand, fine; micaceous; moist.

133.5 to 134.0 feet:  SAND (SP); dark gray; 100% sand, fine; trace fines;
micaceous; wet.

134.0 to 134.5 feet:  SILT (ML); dark grayish-brown; 90% fines, low
plasticity; 10% sand, fine; micaceous; moist.

134.5 to 136.0 feet:  SAND (SP); dark gray; 100% sand, fine; trace fines;
micaceous; wet.

@ 135.5 feet:  3-inch silt layer.
136.0 to 138.5 feet:  NO RECOVERY.

138.5 to 141.5 feet:  SAND (SP); dark gray; 5% fines, non plastic; 95%
sand, fine; micaceous; slight odor; wet.

@ 141.7 feet:  1-inch sand layer.

CB

143.0 to 145.0 feet:  SILT (ML); gray; 100% fines, medium to high
plasticity; trace sand; moist.

@ 143.5 feet:  3-inch sand layer.

PID = 0ppm.

148.5 to 149.0 feet:  SAND (SP); gray; 100% sand, fine; trace fines; wet.
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07 149.5 to 150.0 feet:  SAND (SP); gray; 100% sand, fine; trace fines; wet.
150.0 to 167.0 feet:  SAND (SP); gray; 5% fines, non plastic; 95% sand,

fine to medium; trace wood debris; wet.

@ 152.0 feet:  2-inch silt layer.

141.5 to 142.0 feet:  SILT (ML); dark brownish-gray; 85% fines, low
plasticity; 15% sand, fine; micaceous; moist.

PID = 0ppm.

PID = 0ppm.
WS14-W-142

PID = 0ppm.

PID = 0ppm.

WS14-W-150

PID = 0ppm.

CB

149.0 to 149.5 feet:  SILT (ML); gray; 100% fines, medium to high
plasticity; trace sand; moist.

CB

100

100

100

CB

0

Name (Type)

Project Number

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

Sheet
D

ep
th

(f
ee

t, 
B

G
S

)

145.0 to 148.5 feet:  SILT (ML); gray; 100% fines, medium to high
plasticity; intermixed with 1-inch to 2-inch sand layers; moist.

8128.01.08
Maul Foster & Alongi, Inc.

Geologic Borehole Log/Well Construction

1.  CB = 4x6-inch core barrel soil sampler.  2.  PID = Photo ionization detector, soil head space reading in parts per million.  3.  GW = groundwater sample, dashed graphic
indicates approximate screened interval.  4.  bgs = below ground surface.  5.  PVC = poly vinyl chloride.  6.  Odor characteristic of manufactured gas plant waste.
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@ 155.0 feet:  Wood fragments.

@ 157.0 feet:  3-inch silt layer.

167.0 to 167.5 feet:  NO RECOVERY; sluff.

167.5 to 169.5 feet:  SAND (SP); gray; 100% sand, fine; micaceous; trace
fines; wet.

169.5 to 172.0 feet:  SAND (SP); gray; 100% sand, fine; micaceous;
increasing fines to 15%; wet.

172.0 to 173.0 feet:  SILTY SAND (SM); gray; 35% fines, non plastic; 65%
sand, fine; wet.

173.0 to 182.0 feet:  SAND (SP); gray; 100% sand, fine; micaceous; trace
fines; wet.
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PID = 0ppm.
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PID = 0ppm.
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PID = 0ppm.
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1.  CB = 4x6-inch core barrel soil sampler.  2.  PID = Photo ionization detector, soil head space reading in parts per million.  3.  GW = groundwater sample, dashed graphic
indicates approximate screened interval.  4.  bgs = below ground surface.  5.  PVC = poly vinyl chloride.  6.  Odor characteristic of manufactured gas plant waste.
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182.0 to 185.5 feet: NO RECOVERY; sluff.

185.5 to 186.5 feet: Sand (SP); gray; 100 % sand, fine; micaceous; trace
fines; wet.

186.5 to 188.0 feet:  SILTY SAND (SM); gray; 35% fines, low plasticity; 65%
sand, fine; wet.

188.0 to 190.0 feet:  SILT (ML); gray; 100% fines, low to medium plasticity;
damp.

@ 189.0 feet:  2-inch fine, sand layer.

190.0 to 195.0 feet:  SAND (SP); gray; 100% sand, fine; micaceous; trace
fines; wet.

195.0 to 196.0 feet:  SILTY SAND (SM); gray; 50% fines, low plasticity; 50%
sand, fine; wet.

196.0 to 197.0 feet:  SAND (SP); gray; 100% sand, fine; micaceous; trace
fines; wet.

198.0 to 204.0 feet:  SAND (SP); gray; 100% sand, fine to medium;
micaceous; trace fines; wet.

CB

PID = 0ppm.
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197.0 to 198.0 feet:  SILT (ML); gray; 100% fines, medium to high
plasticity; damp.

PID = 0ppm.
WS14-W-182

PID = 0ppm.

PID = 0ppm.

PID = 0ppm.

PID = 0ppm.

WS14-W-197

PID = 0ppm.
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NOTES: 1.  CB = 4x6-inch core barrel soil sampler.  2.  PID = Photo ionization detector, soil head space reading in parts per million.  3.  GW = groundwater sample, dashed graphic
indicates approximate screened interval.  4.  bgs = below ground surface.  5.  PVC = poly vinyl chloride.  6.  Odor characteristic of manufactured gas plant waste.
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204.0 to 208.0 feet:  GRAVEL with SILT (GW-GM); gray; 15% fines, non
plastic; 85% gravels, fine to coarse, subangular to subrounded; wet.

PID = 0ppm.

PID = 0ppm.

WS14-W-208
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208.0 to 210.0 feet:  BASALT; light gray to dark gray; moist to wet;
bedrock.  (Columbia River Basalt Group)  Significant increase in
resistance, drilling hardness.

Total Depth = 210.0 feet.

WS14 Completion Details

Oregon Water Resources Department Well Start Card Number:  164731
Oregon Water Resources Department Well Identification Number:

L67967

Boring:
0.0 to 69.0 feet bgs:  10-inch temporary, threaded steel, isolation casing.
0.0 to 110.0 feet bgs:  9-inch temporary, threaded steel, isolation casing.
0.0 to 135.0 feet bgs:  8-inch temporary, threaded steel, isolation casing.
0.0 to 210.0 feet bgs:  6-inch temporary, threaded steel, isolation casing.
0.0 to 210.0 feet bgs:  4x6-inch core barrel sampler.

0.0 to 1.5 feet bgs:  flush mount vault and cement seal.
1.5 to 7.0 feet bgs:  1/4-inch Baroid bentonite chips hydrated with potable

water.
7.0 to 104.0 feet bgs:  bentonite grout slurry, 10.0 pounds per gallon.
104.0 to 106.0 feet bgs:  20x40 washed Colorado silica sand, secondary

filter pack.
106.0 to 125.0 feet bgs:  10x20 washed Colorado silica sand, primary filter

pack.
125.0 to 140.0 feet bgs:  non-IPA coated, 1/4-inch bentonite pellets

hydrated with potable water.
140.0 to 142.0 feet bgs:  20x40 washed Colorado silica sand, secondary

filter pack.
142.0 to 161.0 feet bgs:  10x20 washed Colorado silica sand, primary filter

pack.
161.0 to 210.0 feet bgs:  non-IPA coated, 1/4-inch bentonite pellets

hydrated with potable water.

WS-14 10  of  11
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1.  CB = 4x6-inch core barrel soil sampler.  2.  PID = Photo ionization detector, soil head space reading in parts per million.  3.  GW = groundwater sample, dashed graphic
indicates approximate screened interval.  4.  bgs = below ground surface.  5.  PVC = poly vinyl chloride.  6.  Odor characteristic of manufactured gas plant waste.
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Well WS14-125:
0.0 to 109.0 feet bgs:  2-inch diameter, schedule 40 PVC blank riser pipe.
109.0 to 124.0 feet bgs:  2-inch diameter, stainless steel wire wrapped

screen, 0.010-slot.
124.0 to 125.0 feet bgs:  2-inch diameter, stainless steel sump.

Well WS14-161:
0.0 to 145.0 feet bgs:  2-inch diameter, schedule 40 PVC blank riser pipe.
145.0 to 160.0 feet bgs:  2-inch diameter, stainless steel wire wrapped

screen, 0.010-slot.
160.0 to 161.0 feet bgs:  2-inch diameter, stainless steel sump.
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Geologic Borehole Log/Well Construction

1.  CB = 4x6-inch core barrel soil sampler.  2.  PID = Photo ionization detector, soil head space reading in parts per million.  3.  GW = groundwater sample, dashed graphic
indicates approximate screened interval.  4.  bgs = below ground surface.  5.  PVC = poly vinyl chloride.  6.  Odor characteristic of manufactured gas plant waste.
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